Chemical context
The 3,3-sigmatropic rearrangement of an allylic trichloroacetimidate (Overman rearrangement; Overman, 1974 Overman, , 1976 is one of the most important reactions in organic chemistry. It has been utilized as a quite powerful tool to introduce the nitrogen functional group because this imidate is easily available from an allylic alcohol with trichloroacetonitrile (Cl 3 CC N). In the case of a diol, a cyclic orthoamide (2-amino-2-trichloromethyl-1,3-dioxolane) may be afforded by controlling the reaction conditions though bis-imidates are usually produced. We have explored the rearrangement of the cyclic orthoamide prepared from a contiguous diol or triol, and have developed a novel strategy for the total synthesis of certain natural products (Nakayama et al., 2013) . As part of our ongoing studies in this area, we now describe the synthesis and structure of the title compound.
Structural commentary
The molecular structure of the title compound is shown in Fig. 1 . The dioxolane ring (C5/O7/C8/C9/O10) adopts an ISSN 2056-9890 envelope form with puckering parameters of Q(2) = 0.223 (3) Å and '(2) = 111.7 (8) . Atom C9 deviates from the mean plane of the other four atoms by 0.357 (5) Å . The hydroxy H atom has two possible positions and the amino H atoms have three possible positions, generating two types of intramolecular hydrogen bonds with an S(7) graph-set motif between the hydroxy and amino groups, N6-H6AÁ Á ÁO12 and O12-H12BÁ Á ÁN6 (Table 1 and Fig. 2 ). The occupation factor of atoms H12A, H12B and H6A is 0.5, while that of atoms H6B and H6C is 0.75. The unsaturated ester substituent (C15/ C14/C16/O17/O18/C19) is disordered over two orientations with refined occupancies of 0.482 (5) and 0.518 (5).
Supramolecular features
The crystal packing is stabilized by O-HÁ Á ÁO hydrogen bonding (O12-H12AÁ Á ÁO12 i ; Table 1 ), connecting molecules related by a twofold rotation axis into a dimer. As the result of this intermolecular linkage, the intramolecular hydrogenbonding pattern is restricted, as shown in Fig. 3 The molecular structure of the title compound, showing the atom labelling. Displacement ellipsoids are drawn at the 50% probability levels. Only H atoms connected to O, N and chiral C atoms are shown for clarity. Other possible positions of disordered atoms have been omitted.
Figure 2
Three possible combinations of the hydroxy and amino H atoms, the probabilities being (a) 25%, (a 0 ) 25% and (b) 50%. Purple dotted lines indicate the intramolecular N-HÁ Á ÁO and O-HÁ Á ÁN hydrogen bonds. Other H atoms have been omitted for clarity. Table 1 Hydrogen-bond geometry (Å ,  ) . 
Database survey
In the Cambridge Structural Database (CSD, Version 5.36, November 2014; Groom & Allen, 2014) , eight structures possessing a 1,3-dioxolane core with 4-(prop-2-enoate-3-yl) and 5-hydroxymethyl substituents, (a), are registered (Fig. 6 ). These include its 2,2-dimethyl, (b), 2-oxo, (c) and 2-alkoxy-2-alkyl (orthoester) derivative, (d), but its 2-amino-2-trichloromethyl derivative, (e), which is related to the title compound, (h), has not been reported.
On the other hand, a search in CSD for a 2,2,2-trichloroethan-1-amine skeleton, (f), gave 12 entries. These include two structures (LIBHIO: Rondot et al., 2007; WEKWOY: Haeckel et al., 1994) with a 2-amino-2-trichloromethyl-1,3-dioxolane or -1,3-dioxane core, (g). N-bound hydrogen atoms in the structure of LIBHIO were refined as having an sp 3 configuration and tilted towards chlorine atoms, whereas those in other 11 structures were refined assuming an sp 2 configuration of the N atom.
Synthesis and crystallization
The title compound was derived from d-erythrose, which was prepared according to the reported procedure (Storz et al., 1999) from d-glucose (Yasushima et al., 2016) . Purification was carried out by silica gel column chromatography, and colourless crystals were obtained from a toluene solution by slow evaporation at ambient temperature. M. 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . The unsaturated ester group is disordered; the atoms C15/C16/O17/O18/C19 were split into two sets of positions A and B with their geometries restrained, and the refined occupancies being 0.482 (5) and 0.518 (5), respectively.
C-bound H atoms were positioned geometrically with C-H = 0.95-1.00 Å , and constrained to ride on their parent atoms with U iso (H) = 1.2U eq (C) or 1.5U eq (methyl C). The O-bound hydrogen atom has two possible positions. They were refined The core structures for database survey; (a) 5-hydroxymethyl-4-(prop-2-enoate-3-yl) substituted 1,3-dioxolane, and its (b) 2,2-dimethyl, (c) 2-oxo, (d) 2-alkoxy-2-alkyl and (e) 2-amino-2-trichloromethyl derivatives, (f) 2,2,2-trichloroethan-1-amine, and its derivatives (g) 2-amino-2-trichloromethyl-1,3-dioxolane (n = 1) or -1,3-dioxane (n = 2); and (h) the structure of the title compound. isotropically with U iso (H) = 1.5U eq (O) and the O-H distances restrained. The N-bound hydrogen atoms have three possible positions. They were refined isotropically with U iso (H) = 1.2U eq (N) and the N-H and HÁ Á ÁH distances restrained. The site-occupation factors of the disordered H atoms of the hydroxy group (H12A and H12B) and one of the amino group (H6A) were uniquely assigned to 0.5 each based on the two possible patterns of the hydrogen-bonding linkages related by the twofold axis. The occupation factors of the other N-bound H6B and H6C atoms were assumed to be 0.75 each from a difference map.
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(+)-Methyl (E)-3-[(2S,4S,5R)-2-amino-5-(hydroxymethyl)-2-trichloromethyl-1,3-dioxolan-4-yl]-2-methylprop-2-enoate
Crystal data 3450, 3393, 3371, 3295, 3020, 2947, 2921, 2873, 1715, 1656, 1613, 1579, 1438, 1376, 1336, 1313, 1251, 1220, 1121, 1098, 1080, 1037, 1003, 977, 933, 909, 826, 803, 740, 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

